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CODEN: 64RNAO 

AB A novel series of macrocyclic inhibitors of MMPs and TACE have 

been prepd. and studied as potential therapeutic agents for arthritis. 
New methodol . for the prepn. of the anti-succinate moiety and P2 ' linker 
region has also been developed. The design and prepn. of these mols., the 
x-ray crystal structure of inhibitor bound 

complexes to MMP-3, and the in vitro profile for these compds . will be 
presented. 
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TI Analogs of 4-hydroxypyrone : Potent, non-peptidic HIV protease inhibitors. 

AU Romines K.R.; Thaisrivongs S. 

SO Drugs of the Future, (1995) 20/4 (377-382). 

ISSN: 0377-8282 CODEN: DRFUD4 
AB The research investigations described above are excellent examples of the 

potential of structure-based drug design. 

Promising lead structures were identified from broad screening programs, 
and x-ray crystal structures of these leads bound to the HIV protease were 
obtained in a timely fashion. These x-ray crystallographic data were used 
to identify the 4-hydroxypyrone ring as the essential pharmacophore, and 
the data provided the basis for initial drug design work. Since 
derivatives of these new, non-peptidic lead structures were readily 
prepared, a number of analogs could be synthesized and evaluated in a 
relatively short period of time. One of the most important factors that 
contributed to the success of these programs, however, was the 
use of strategy based on an iterative cycle of inhibitor design. Continual 
co-crystallization of new inhibitors with the HIV 

protease and study of the structural information from the resulting x-ray 
crystallographic data played a critical role in achieving the dramatic 
increases in inhibitor potency described above. It is expected that this 
strategy will continue to produce even better inhibitors and that improved 
clinical candidates will be forthcoming from these structural classes. It 
is interesting to note some of the strengths and weaknesses of the various 
lead structures used in protease inhibitor research. In the case of 
peptide-derived structures, questions of potency were addressed first, and 
efforts to improve the pharmacokinetic parameters were undertaken at a 
later stage. The non-peptidic 4-hydroxycoumarin lead structures, however, 
already had proven pharmacokinetic profiles, warfarin and U29342 have even 
been used therapeutically as anticoagulant agents in man, but their enzyme 
inhibitory activity was weak. It is encouraging to note that as the more 
potent analogs, such as clinical candidate U96988, have been identified, 
the favorable pharmacokinetic profiles have not been lost. When the HIV 
protease was first identified as a possible target for therapeutic 
intervention, there was considerable optimism, due to the selective 
profile of HIV protease funcion, that a competitive inhibitor of this 
enzyme could avoid the development of drug resistance which has crippled 
the effectiveness of other agents, such as the nucleoside reverse 
transcriptase inhibitor AZT . However, recent improvements in our 
understanding of the dynamics of HIV infection, as well as new clinical 
data on HIV protease inhibitors, indicate that protease inhibitors are 
also very likely to encounter drug resistant strains of HIV. Research 
results from the laboratories of Shaw and Ho have demonstrated that HIV 
infection does not involve a period of dormancy, followed by rapid immune 
system decline, but rather is a constant raging battle between the virus 
and the host's, immune system which is gradually lost by the host over a 
period of months or years. These new studies of HIV protease inhibiors in 
HIV-infected patients shows that every day, billions of viral particles 
are produced by newly infected cells, and almost as rapidly, are cleared, 
resulting in what appears to be a steady state. The two peptide-derived 
protease inhibitors used in these studies, ABT-538 from Abbott and 
L-735,524 from Merck, showed a dramatic and rapid reduction in viral load. 
These results illustrate the rapid replication rate of the virus. The 
rapid replication rate of HIV is a. key factor in its ability to quickly 
develop a genetically diverse viral population with an infected 
individual. Introduction of an antiviral drug into this viral population 
simply selects for the resistant viral strains by removing the susceptible 
strains from the pool of infectious particles. This scenario would result 
in a limited efficacy for any single antiviral agent, and in such an 
environment, the best strategy is likely to be a combination therapy which 
makes use of drugs which do not show cross-resistance. Structurally, the 
4-hydroxypyrone-based inhibitors are radically different from existing 
peptide-derived protease inhibitors, and this increases the probability 
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